The clinical effects of cadmium and lead poisoning are well established (Friberg & Kjellstrom, 198 1 ; Coyer, 198 I), but much less is known about their actions at the cellular level. The present investigation was therefore undertaken to examine the subcellular distribution of these metals and their chemical binding in the cytoplasm of rat liver and kidney.
The clinical effects of cadmium and lead poisoning are well established (Friberg & Kjellstrom, 198 1 ; Coyer, 198 I), but much less is known about their actions at the cellular level. The present investigation was therefore undertaken to examine the subcellular distribution of these metals and their chemical binding in the cytoplasm of rat liver and kidney.
Studies were conducted with female Wistar albino rats weighing about 250g. They received tap water and a synthetic diet of otherwise normal composition containing 400mg of Cd and 400mg of Pb/kg (as CdCI, and lead acetate) a d libitum for 30days. These levels of intake did not produce any overt signs of toxicity and the rats continued to grow slowly. They were killed by exsanguination from the heart and perfused through the aorta with 0.25~-sucrose. The liver and kidneys were removed immediately and homogenized in ice-cold 0.25 Msucrose, using a Potter-Elvehjem homogenizer with Teflon pestle, to give 25%) (w/v) homogenates. Kidneys from two rats were combined to provide sufficient tissue for fractionation. Cellular fractionation into nuclei, mitochondria, microsomes and supernatant was carried out by differential centrifugation (Southon & Heaton, 1982) . Nitrogen was determined by the micro-Kjeldahl method but the major part of each fraction was ashed by heating with H N 0 3 / H C I 0 , ( 5 : 1, v/v). Cd and Pb in the resulting solutions were determined by atomic-absorption analysis using flame and electrothermal atomization respectively.
The C d and Pb concentrations in whole blood were 0.12 k 0.02pg/ml and 0.43 ? 0.04 pg/ml respectively. Table I shows that kidney accumulated higher concentrations of both C d and Pb than liver ( P < 0.001). The Cd concentration relative to nitrogen, which was used as an index of metabolic mass, was much higher in the supernatant than in other subcellular fractions of liver and kidney. and the supernatant contained about 80%) of the total cellular Cd in both tissues. In contrast. Pb was more evenly distributed in the cell. with the supernatant and nuclear fractions containing the largest proportions of cellular Pb in liver and kidney respectively. Further supernatants of liver and kidney from similar rats were prepared in 0.05 M-Tris/HCl buffer, pH 7.0, containing 0.1 M-KCI and fractionated by gel filtration. A 4ml portion of each supernatant was applied to a column (660mm x 26mm) of Sephadex G-150 and eluted with the same buffer at 4OC. Fractions (4ml each) were collected, analysed for Cd and Pb, and their A250 and AZa0 were also measured. The column was calibrated with proteins of known molecular weight.
The supernatant Cd from both liver and kidney was eluted in a single hand that contained 94% of the Cd placed on the column. The elution volume of the bands corresponded to molecular weights of approx. 8500 from liver and 7000 from kidney, and their absorbances were relatively high at 250nm and low at 280nm. This is consistent with the Cd in both tissues being bound mainly by metallothionein (Kagi et al., 1974) as reported by Stonard & Webb (1976) . The Pb from liver and kidney supernatants was, however, eluted in a much more complex pattern. At least five Pb peaks we;.e discernible from both tissues, ranging in molecular weight from 10000 to 250000 or more. Only small amounts of Pb were present in the region corresponding to metallothionein, and the distribution of P b in cytoplasm appears to he more analogous to that of Cu and Zn (Norton & Heaton, 1980 Vol. I 1
